Rotavirus infection is recognized as a major cause of non-bacterial gastroenteritis infection affecting the stomach and intestinal tract in infants and young children worldwide leading to diarrhoea and vomiting. Most of the children would have had rotavirus infection by the time they are five years old. The disease is highly contagious and unpredictable as it can lead to dehydration due to severe loss of body fluid and consequently to death. World Health Organization recommended the use of two vaccines, RotaTeq R and Rotarix TM to be used in countries with high diarrhoea related mortality in under-five children. In Zambia rotavirus vaccine (Rotarix TM ) was rolled out to other parts of the country in its immunization program on 27th November 2013 after a successful pilot study in Lusaka in 2012 to reduce on diarrhoea caused by rotavirus infection among under-five children which had caused 9% of deaths. The objectives for this study were to establish uptake of rotavirus vaccine among under-fives and factors that shaped its adoption and acceptability at community level in Ndola, Zambia. Study design was cross sectional analytic community based which was conducted from 1st March 2017 to 28th September 2017 to compare factors that contributed to its uptake. Sample size consisted of 380 respondents who were parents/guardians to under-five children aged 3 -36 months residing in two homogenous selected communities. Purposive sampling was used to select study sites and respondents. This paper used triangulation method of data collection which included checklist, structured interview schedule and discussion guide tools. Statistical Package for Social Science (SPSS) was used for quantitative data analysis and Atlas.ti for qualitative data obtained from Focus Group Discussions (FGD) using hermeneutics theoretical frames to identify linkages and associations of variables. Results have shown that majority (85.3%) of under-fives received two recommended rotavirus vaccine (high uptake). Under-fives aged between 13 -18 months were 11.32 times more likely to receive high uptake of rotavirus vaccine than other age groups. Availability of rotavirus vaccine at health facilities (p = 0.035) contributed to its adoption and acceptability. In conclusion, availability of rotavirus vaccine at health facilities had an impact on its uptake and adoption.
Introduction
Rotavirus causes high rates of morbidity and mortality among under-five children throughout the world. When rotavirus infection enters the body through oral route, it infects and damages the gastro-intestinal tract cells making it difficult for absorption of water and nutrients by the body which may be fatal [1] .
The infection is mainly characterised by vomiting, fever, diarrhoea and loss of appetite. The incubation period is 1 -3 days. Symptoms begin abruptly and disappear within 3 -7 days [2] . The term rotavirus is derived from a Latin word "rota" meaning "wheel-like" appearance of the virus when viewed by electron microscope [3] . There are five species of this virus namely: A, B, C, D and E. Among these types, rotavirus A is the most common cause of more than 90% of the infections in humans and 20% fatality in young children [4] . In the same report, diarrhoea was cited to be the leading cause of childhood mortality contributing to approximately 1.87 million deaths each year in developing countries.
Hence, the United Nations developed the Millennium Development Goal (MDG) number four to reduce the mortality rate among under-five children in developing countries by two-thirds between 1990 and 2015 [4] . To combat severe diarrhoea caused by the rotavirus infection, a rotavirus vaccine was introduced to mitigate the infection. Therefore, this paper assessed under-five children's uptake of rotavirus vaccine and factors that contributed to its acceptability and adoption by parents/guardians.
A cohort study conducted on infants in the United States by Panozzo [5] revealed that about 69% (594,117) eligible children received the first dose of the rotavirus vaccine from 2006-2010. The majority of children received the vaccine at the recommended age. More children were seen to have received monovalent rotavirus vaccine than pentavalent rotavirus vaccine or a mix of the vaccines, 87%, 79% and 73% respectively (p < 0.001).
A retrospective 2012 survey conducted by Braeckman [6] in Flanders, Belgium among infants born in 2010 revealed that children received 31.7% and 10.1% of their first and second dose of rotavirus vaccine at the recommended age respectively. In this study, 874 families were interviewed at their homes using a standardized questionnaire. Factors cited to have contributed to non-vaccination of the eligible children included unemployment of mother and non-availability of the vaccine at some point in time. The other reason was that the two vaccines Rotarix TM (two-dose schedule) and Rotateq R (three-dose schedule) were only available in private pharmacies which were not freely given. A study conducted in the United States Medicaid, recipients [7] revealed low rates of unvaccinated children (40%) despite CDC recommendations on the need for under-five children to receive vaccinations. Orozco's study conducted in Nicaragua [8] [9] indicated that most (67%) parents accepted to have their children immunized due to parental intentions, personal beliefs, moral correctness of their children being immunized, significant others' approval and household income. The conclusion of the study was that acceptability of rotavirus vaccinations was dependent on health promotion which addressed parental knowledge, attitudes and beliefs regarding the disease and the vaccine to be given. Another study conducted in the Democratic Republic of Congo [10] revealed that in spite of the misconception of the acute watery diarrhoea disease being caused by witchcraft (5.1%) and breastfeeding (4.8%), anticipated acceptability of the rotavirus vaccine was at 99% if no cost was attached to its administration. In the event that cost was attached to the vaccination, educational level of the parents was a major predictor. In addition, acceptability was high if the vaccines were incorporated in the existing national immunization schedule.
A study conducted by Gargano [11] from 2009 to 2010 to predict physicians' perception to identify the predictors of administration and attitude toward vaccines which included rotavirus, revealed that only one tenth of Pediatricians had been routinely administering rotavirus vaccines in India. On the contrary, Nnenna's study conducted [12] in Nigeria revealed that health care providers were more likely to recommend their clients to use the vaccine if it was incorporated in the National Programme of Immunization (72.5%) or recommended by Paediatrics Association of Nigeria (70.3%) or the Federal Ministry of Health (69.2%). About 70.3% of respondents stated that they would have their own children vaccinated if provided freely and only 2.2% mentioned that would not. Despite the stated acceptance levels by the parents/guardians, 29% of them expressed some concern on the new vaccine, 18% on the live nature of the vaccine while 16% were concerned on how safe the vaccine would be to their children after its administration. On the other hand, 7.7% were concerned about the side effects of the vaccine. Health WHO and UNICEF [13] recommended the use of the two live oral attenuated vaccines against rotavirus infection which were licensed and approved for use globally which included Rotarix TM (manufactured by GlaxoSmithKline) and RotaTeq R (manufactured by Merck). These vaccines were recommended as an important measure and the most cost effective public health intervention to reduce deaths due to severe rotavirus-associated diarrhoea. In Zambia Rotarix TM vaccine is used and administered as a two-dose regimen the first of which is given from 6 weeks to 15 weeks of child's age while the second from 10 weeks to 32 weeks of age. Zambia became the 18th GAVI-eligible country on the 27 th of November 2013
to introduce rotavirus vaccine (Rotarix TM ) in its immunization programme for prevention of diarrhoea, childhood deaths and hospitalizations among under-five children. The programme was combined with community projects to teach mothers to stop children from getting diarrhoea [14] [15] . According to Health Management Information System [16] statistics from Ndola District Health Office on the Copperbelt Province in Zambia have shown a high coverage of vaccinations at the health facilities among the eligible under-five children which is above the target of 85%.
Methods
A cross sectional community based analytical study was used to determine background informationon uptake of rotavirus vaccine, its adoption and acceptability at community level. The study was cross sectional because it covered a specified age group between 3 -36 months at one point in time to establish rotavirus uptake and factors that contributed to its adoption and acceptability by parents/guardians. Study settings included two homogenous communities serviced by New Masala and Chipokota Mayamba health facilities. Sample size was 380 which included under-five children aged 3 -36 months whose respondents were parents/guardians from the households. The sample size was adequate and arrived at using the formula: N = z 2 PQ/d 2 to represent the given population.
Purposive sampling was used to select the two communities, health care providers and parents/guardians. Health care providers included nurses and midwives working at the selected health facilities. Checklists were used for data collection from health care providers while structured interview schedule and interview guides were used to collect data from parents/guardian. A checklist was used to assess the availability of rotavirus vaccine at the health facilities. Under-five children's clinic cards were used to verify type and number of times child received rotavirus vaccine. Quantitative data collection was conducted using structured face to face interviews to generate numerical data from households visited. Variables used were gender, age, messages received on hygiene and sanitation, education level, occupation, income, availability of rotavirus vaccine, adoption, acceptability and knowledge by uptake of rotavirus vaccine. SPSS version 24 software was used for data entry and analysis of quantitative data which was numerical in nature. Pearson's Chi-square was used in a bivariate regression to determine relationships and associations between two nominal variables and Fisher's Exact Significant test in a 2 × 2 table with values less than five. In instances where the Chi-square results were statistically significant further analysis using backward logistic regression was used to determine associations between these variables and uptake of rotavirus vaccine. Qualitative data was obtained using unstructured discussion guide to gain understanding of underlying reasons, opinions and expressions from respondents to compliment quantitative data. A total of twenty group discussions called Focus Group Discussions (FGDs) each comprising ten respondents selected purposively were conducted at outreach sites within the two selected communities. Data from FGDs was transcribed in Microsoft word in form of verbatim. The transcripts were imported into Atlas.ti version 8 statistical package as primary data (PD). The data was categorized, themes identified and linkages developed. The themes included experiences, misconceptions (beliefs/religion), practices and health impact.
Limitation of the Study
The study based its findings from household respondents who could have had memory bias in retrieval of information during the collection of data. Laboratory investigations were not included in this part of the study as its concentration was on rotavirus uptake, its adoption and acceptability by respondents.
Results
The total number of respondents enrolled were 380 which included the parents/guardians to under-five children aged 3 -36 months. Study findings revealed that majority 324 (85.3%) of under-five children received the recommended dose of rotavirus vaccine twice as per national guideline for the control of diarrhoea caused by rotavirus infection. Study results have also revealed that majority of respondents were aged between 25 and 34 years 178 (46.8%) followed by those 150 (39.5%) aged 15 -24 years. Study revealed that majority 273 (71.8%) of respondents were married. Among the 273 of those that were married, majority 236 (72.8%) of their children had received high uptake of rotavirus vaccine. Study results revealed that despite majority of respondents 289 (76.1%) having attained secondary education only 3.9% reached college/tertiary education. In terms of occupation about half 195 (51.3%) of respondents were housewives while only 114 (30%) were either in formal or informal employment. More than half of respondents 205 (53.9%) had an income of K1000 and below which was not enough to sustain them throughout the month hence respondents depended on their husbands for financial support. Results have revealed that out of 362 (95.3%) respondents who had perceived rotavirus vaccine to be effective in the prevention of diarrhoea among under-fives, majority 311 (96%) received high uptake of rotavirus vaccine. In spite of these disparities, there was no significant statistical association between respondents' demographic data and knowledge on rotavirus infection in relation to uptake of rotavirus vaccine among under-five children (Table 1) .
Results from FGDs perceived efficacy of rotavirus vaccine differently. For instance, R9, (FGD 13) said, "I think that vaccines work because my child has never had diarrhoea for a long time now". Many others admitted that vaccinated children if suffered from diarrhoea, it was very mild and that recovery occurred within a short period of time. Other respondents mentioned that the vaccine did not work. For instance, one said, "What I think is that vaccine does not work because my child had diarrhoea which was severe in the last two months," (R8, FGD 2). Another respondent argued saying, "I feel sometimes vaccines do not work because children still suffer from diarrhoea when teething," ( One interesting perceived contributing factor to diarrhoea in FGDs was a condition called "nalukungu" in Bemba, translated to mean pimple on upper palate of child's mouth (R1, FGD 3). The other factor that was cited was the growth process that children undergo as being unique. Majority of respondents mentioned teething as a major contributing factor to diarrhoea among under-five children. One respondent said that diarrhoea during teething was normal. According to her, Figure 1 . FGD respondent's perceived perception on efficacy of rotavirus vaccine and its factors. "What I know is that a child usually has diarrhoea at the time when teeth are about to show up from the gums and I know that most children do suffer from diarrhoea during this time", (R10, FGD 6).
Weather was believed to have an effect on children's diarrhoea. The effect of heat on food and water could not go unmentioned among respondents. According to one respondent, heat itself comes with a lot of diseases because it makes the water warm and that the more the child feels thirst the more the desire to drink water resulting in diarrhoea.
Results from health care providers' checklist revealed that 25 (83.3%) received no reports on adverse effects from respondents after their children received the vaccine. Majority 28 (93.3%) of health care providers mentioned having an updated micro plan for routine immunizations, specified target population, adequate rotavirus vaccines and registers used for accountability of vaccinations to ensure no shortage of the vaccine at health facilities. Study results revealed a significant statistical association between availability of rotavirus vaccine at health facilities and its uptake (p = 0.035). Respondents who mentioned "Yes" rotavirus was available at health facilities were 2.18 times more likely to receive high uptake of rotavirus vaccine than those who mentioned "No" (Table 2 ).
Multivariate analysis logistic regression results revealed significant statistical association between age group visited, feeding option, duration of breast/artificial feeds and messages received on hygiene and sanitation by uptake of rotavirus vaccine. Children visited aged between 13 -18 months were 11.32 times more likely to have high uptake of rotavirus vaccine as recommended by national health policy while those aged between 25 -30 months were 3.28 times to receive high uptake than other age groups. Under-fives who were on breast milk as a feeding option were 2.05 times more likely to have high uptake of the recommended dose of rotavirus vaccine than those that were artificially fed. In addition, under-five children who were still on breast/artificial feeds were 2.63 times more likely to have high uptake of rotavirus vaccine where as those who breast fed for 6 -12 months were 0.5 times less likely to have high uptake of rotavirus vaccine. Furthermore, study results have revealed that inspite of respondents having received messages on hygiene and sanitation, they were 0.54 times (1 − 0.46 = 0.54) less likely to adhere to the two recommended dose regimen of rotavirus vaccine as per national guidelines compared to those that had not received health messages (Table 3) . 
Discussion
The sample size in this study was 380 under-five children aged 3 -36 months whose respondents were female parents/guardians. This age group was considered because it fell within the ages that started receiving the rotavirus vaccine answered "Yes vaccine was available" had high uptake of rotavirus vaccine than the 11.1% who mentioned that vaccine was not available. Further analysis using multivariate logistic regression results revealed that respondents who mentioned that rotavirus vaccine was available at health facility were 2.18 times more likely to have a high uptake of rotavirus vaccine than those who said vaccines were not available. On the contrary, study results conducted by Braeckman in Flanders of Belgium [6] revealed that non-vaccination of the eligible children was due to non-availability of rotavirus vaccine at some point in time.
Study conducted in the United States Medicaid [7] revealed low rates of unvaccinated children (40%) despite CDC recommendations on the need for under-five children to receive vaccinations. Orozco's study results conducted in Nicaragua [8] On contrary, Dube's study findings [9] in Canada between 2008 and 2009 revealed that acceptability of rotavirus vaccine was dependent on health promotion which addresses knowledge, attitudes and beliefs regarding diseases and vaccine to be given to the child. In this study, more than half of respondents who mentioned having received health messages on hygiene and sanitation cited health care providers as the major source of information, while less than halfcited community health workers. This means that there must be combined efforts to provide hygiene and sanitation messages from all stake holders from other Ministries.
Study results revealed that good perception on rotavirus vaccine efficacy contributed to its acceptability. Majority of respondents (96%) mentioned that rotavirus vaccine works in diarrhoea prevention because children do not suffer from diarrhoea and that its severity reduces when child is vaccinated. These results
were not any different from FGD results. Majority of respondents (98.9%) had not heard about some myths concerning rotavirus vaccine from the communities where they lived. Some myths cited although insignificant in this study included body hotness, skin rash, vaccines do not work and that eyes became weak after the child had been vaccinated. Only a few respondents from FGDs indicated, "Abana bakula fye" meaning children just "grow up naturally" even without the vaccine, a term used in "Bemba tribe" while others said children just grow up with air around the atmosphere.
Results obtained from health care providers revealed that majority (83.3%) mentioned that there were no adverse effects received on rotavirus vaccine from parents/guardians of children after vaccination sessions. The findings in this study were similar to those [12] in Nigeria, which revealed insignificant side effects of the vaccine. This study has also revealed that majority (83.3%) of health care providers conducted growth monitoring programs at outreach sites in the last week of each month according to plan. These programs help in improving the coverage of immunizations for disease prevention.
Conclusion
This study has revealed that availability of rotavirus vaccine and its inclusion in the existing national guidelines shaped its adoption and acceptability by par-
